To assess Internet use and perceptions of information reliability by parents in a neonatal intensive care unit (NICU).
INTRODUCTION
The Internet provides increasingly easy access to medical information for the general population. [1] [2] [3] Online, parents can search the medical literature, 4, 5 have access to self-help support groups, 6 and even communicate with medical experts using e-mail. 2, 7, 8 Many people own or have access to a computer either at home or in the workplace. 3 Studies examining the reliability of information on the Internet directly have documented lack of currency and accuracy, even on well-reputed websites. 1, 9 Despite these limitations, professionals and the lay public appear to be eager to cite the Internet as a valuable source of information.
Studies in the literature have focused mainly on accessibility and use of the Internet. Although, there are data on the public perception of the validity of medical information presented online, 10 this is limited in the neonatal intensive care unit (NICU) setting.
As a result of the prolonged length of stay and overwhelming amount of clinical data presented in a short time, parents in the NICU may be particular targets of Internet sites. However, the use of the Internet by parents and their perceptions of the medical information retrieved have not been systematically evaluated in this setting. A better understanding of the preferred sources of medical information used by parents will serve to improve communication with them.
The objectives of the study were: (i) to assess parental use of Internet resources for medical information before and after the birth of an ill baby, (ii) to determine parental perception of the reliability of various sources of medical information, and (iii) to ascertain the sociodemographic factors, which determine access to the Internet and use of Internet for medical information.
METHODOLOGY
This study was conducted in the NICU at The Children's and Women's Health Centre of British Columbia, Vancouver, Canada. The nursery is one of the largest tertiary care NICUs in Canada.
A standardized questionnaire was developed and pretested on a sample of 10 NICU parents. The questionnaire consisted of 50 questions under the following headings: (1) sociodemographic information including proficiency in the English language, (2) access to a computer and the Internet, (3) use of Internet resources for medical information before and after the birth of the baby, (4) parental perception of the reliability of medical information from various sources, including physicians, print, broadcast, and Internet media, (5) parental perception of the most likely source to answer their questions regarding the medical care of their baby, and (6) how parents obtain medical information from the Internet. The complete questionnaire is available from the authors.
Respondents were parents of the babies admitted to the NICU. Parents whose babies were critically ill or died in the first week of life were excluded from the study so as not to add to the parents' stress. Parents of babies admitted to the NICU between 1st June 2000 and 31st March 2001 were approached for participation in the study. The parents were approached once they had acclimatized to the NICU, and their babies were in a stable medical condition. This was usually after the first week of life. If the parents agreed to participate they were interviewed by one of the study investigators or research assistants using the standardized questionnaire. Parents whose first language was not English, in our population most commonly Chinese or East Indian parents, were interviewed in-person in their language of choice.
The study was approved by 
RESULTS
Parents of 100 babies admitted to the NICU were approached. Among them, 90 agreed to participate in the study and 10 (10%) refused.
Sociodemographic Information
Sociodemographic characteristics are summarized in Table 1 . As shown here, participants were representative of the spectrum of parental education and employment in the provincial population. The participating group was comprised of parents whose babies had been in the NICU from 2 to 148 days (median 15 days) at the time of the interview and who were affected by a variety of neonatal illnesses, including prematurity, respiratory distress syndrome, sepsis, chronic lung disease, and congenital abnormalities. In all, 38 (42%) parents were aware of problems antenatally.
Access to a Computer and the Internet
In total, 71 (79%) participants owned a computer and 77 (86%) had access to the Internet (home (83%), workplace (48%), or elsewhere (14%)). In 53 (69%) families both parents used the Internet, in four (5%) it was the respondent alone, and in nine (12%) it was the respondent's spouse/partner. In all, 68 (76%) participants regularly spent more than 1 to 2 hours per day on the computer and 15 (17%) spent more than 4 hours per day prior to their infant's birth.
Use of Internet Resources for Medical Information
Before and After the Birth of the Baby Figure 1 shows the changes in use of Internet resources for medical information with the baby's birth. In total, 77 respondents had access to the Internet. Prior to birth, 65 (84%) of these used the Internet to obtain nonmedical information and 36 (47%) searched it for medical information. After the birth of the baby, 31 (40%) searched the Internet for nonmedical information and 22 (29%) searched it for medical information (p<0.0001 and <0.03, respectively; w 2 test). Although decrease in the use of the Internet for medical information after the birth of the baby was significantly greater in those with Internet access from workplace alone (from 40 to 0%), compared with those with access at home (from 33 to 27%) (p<0.0001, w 2 test), this was not the case for nonmedical searches (from 100 to 60% and 85 to 52%, respectively) (p>0.999, w 2 test) in the two groups. Regular Internet use was classified as more than five times per week. Before the birth, 21 (27%) searched the Internet on a regular basis for nonmedical information and six (8%) searched for medical information. However, after the birth, there was a reduction in these searches to nine (12%) and three (4%), respectively.
Initial Source of Medical Information
The NICU doctor(s) were the initial source of medical information for the parents in 76 (84%) of cases. The Internet was used initially in 12 (13%) of cases and other sources were utilized in two (2%). respondents considered the doctor(s) in the NICU as a reliable source of medical information and only one (1%) considered them not reliable at all. Nine (10%) of parents considered the Internet a reliable source of medical information, compared with two (2%) who thought the Internet not reliable at all, although the majority thought it was somewhat reliable.
Parental
In total, 88 (98%) respondents considered the doctor(s) in the NICU likely to answer their questions regarding the medical care of their baby, and only one (1%) considered them unlikely. In contrast, 44 (49%) parents considered the Internet likely to answer their questions compared with 29 (32%) who thought it unlikely.
How Parents Obtain Medical Information from the Internet In total, 40 (44%) parents reported having searched the Internet for information related to the medical condition of their baby. Most of them (35 of 40 (88.5%)) searched the Internet using ''keyword searches'', whereas, five of 40 (12.5%) learnt about particular websites from someone or through reading. Various Internet sites were used by parents to search for medical information, many of which were affiliated to major academic or pharmaceutical organizations.
Factors Associated with Parental Access to the Internet and the Use of the Internet for Medical Information
Related to the Baby in the NICU As shown in Figure 3 , Internet access was significantly more likely in those with a higher level of education and fluency in reading English (p ¼ 0.006 and 0.05, respectively). Those who searched the Internet for medical information regarding their baby were older and more likely to have completed college or university education (p ¼ 0.02 and 0.02, respectively), as detailed in Figure 4 . There were no differences with regard to the respondent's sex, employment status, or the duration of the baby's stay in the NICU. 
Dhillon et al. Internet Use by Parents in a NICU

DISCUSSION
Our study is the first to report on the parental use of Internet resources for medical information and their perception of the reliability of various sources of medical information in the NICU setting. The study was conducted in-person at the point of service for our patient/parent population. Hence, it does not have a selection bias against those unable to complete a written survey, and it is not biased against those who do not have a telephone.
Recently, there has been a proliferation of consumer health information available on the Internet. 11 Access to this medical information is becoming easier. Many people own or have access to a computer either at home or in the workplace. 3 Parents are perceived to be increasingly using various Internet tools, such as websites, e-mail, chat groups, etc., pertinent to health care. 11 More than 80% of the diverse population of parents in our study owned a computer and almost 90% had access to the Internet. Threequarters of parents spent time on the computer daily. This is in agreement with previous studies.
3,11 -13 Mandl et al., 3 in a study of primary caretakers of pediatric patients who visited an emergency department, reported 72.8% used or had access to the Internet, e-mail, or both in 1999. 3 A significantly greater proportion of parents searched the Internet for medical and nonmedical information prior to the birth compared with afterwards. This may seem counterintuitive since parents should have greater information needs after their baby is born. We speculate that parents place a lower priority on Internet time when in the crisis situation after birth or that they are under too much pressure to input new data in written form. Furthermore, there may be less time available to parents to access the Internet because of increased time spent on the NICU. The latter is less likely because, although the decrease in the use of the Internet for medical information after the birth of the baby was significantly greater in those with Internet access from workplace alone, compared with those with access at home, this was not the case for nonmedical searches.
Alternatively, they may simply not trust the information. In our study, only 10% of parents thought the information on the Internet was reliable. The quality of information on the Internet varies widely, from the most up-to-date practice guidelines produced by leading clinical bodies, to out-of-date or inaccurate recommendations. Publishing on the Internet, via the World Wide Web, is easy. There need be no editorial board or peer review when setting up a website. This is a matter of concern to health professionals because of the ''garbage in, gospel out'' phenomenon, 14 in which information, no matter how unreliable, looks better when presented in computerized form. Clearly, it is reasonable to assume that information published on the Internet under the auspices of a professional organization (e.g., American Academy of Pediatrics' ''The Pediatric Internet'' site, 15 medical school, or a licensed physician is going to be more reliable because of the reputations involved. But often, it is unclear what the source of the information is, and there are no mechanisms for endorsement by a professional organization.
With respect to Sociodemographic factors, Internet access and its use for obtaining medical information were significantly more likely in those with a higher level of education. Employment status was not a significant factor in the use/nonuse of the Internet and the type of information (medical/nonmedical) accessed. Previous studies have stressed that income and education are likely to influence access to and use of interactive electronic media by different segments of our society. Hoffman and Novak 14 reported that both increased level of income and a higher level of education corresponded to an increased likelihood of computer ownership or access. Similar findings were reported by Mandl et al. 3 Our study does not support an income effect. This may be because of greater Internet access outside the home (60% of our respondents reported such access), lower computer and service provider prices, or a more narrow range of socioeconomic status in our relatively affluent sample.
A number of limitations should be acknowledged, most of which impact mainly on the generalizability of the results. Firstly, the study was carried out at a single site with a relatively affluent and well-educated population. Although the sample is similar to many Canadian centers, the results may not be generalizable to populations whose socioeconomic status limits their access to technology. In addition, this effect is likely to be ameliorated by the substantial proportion of non-English speakers. Secondly, because this was a sample of convenience, bias may have been introduced by nonparticipation of those less enthusiastic about computer and Internet use. Thirdly, a bias may be generated by the fact that the study was conducted while parents were still dependent on the care provided to their babies by the staff on the NICU. In this situation, the parents may be less likely to admit to their concerns regarding their trust and reliability of information they receive. Finally, rapid changes in technology content, access, and ease of use will mean that there will be a need to revisit results periodically.
With better appreciation of how parents access medical information and how they perceive the information from various sources we can improve communication. Information gleaned from the study will help health-care providers in their understanding of how parents do or wish to access medical information. This may aid the health-care team in providing guidance on reputable sources or sites for medical information on the Internet and in opening up discussions with parents about the information that they have read on the Internet.
